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Introduction 28
Polycyclic aromatic hyderocarbons (PAHs) are a ubiquitous class of air pollutants that 29 are generated as by-products from incompelete combustion, which include coal, fossil 30 fuel and biomass burning, as well as industrial processes. 1, 2 Studies have also 31 demonstrated the formation of PAHs in indoor enviroments from meat cooking, candle 32 burning and tobacco smoking. 3, 4 33 Due to their toxic effects on human health, PAHs and their biological/chemical 34 degradation products have received extensive attention. While several mechanisms for 35 metabolic activation of PAHs have been proposed, 1, [5] [6] [7] [8] [9] such as bay region diol-epoxide 36 formation, 1,7-9 radical cations 5 and redox-active quinone generation, 6 the diol-epoxide 37 pathway is believed to play an essential role in the metabolism and toxicity of PAHs. 1,7-38 9 For example, for benzo[a]pyrene (BaP), it is well accepted that the carcinogenic effect 39 exerted by BaP on humans is through the metabolic formation of a bay-region diol-40 epoxide, benzo[a]pyrene-7,8-diol-9,10-epoxide (BPDE). This is the ultimate 41 carcinogenic oxidation product of BaP, reacting with DNA to form adducts that lead to 42 miscoding and mutations. 10 After ozone oxidation, BaP and its oxidation products were extracted with 20 mL THF.
132
The THF extract was first concentrated to 5 mL under a gentle stream of nitrogen; then diol-epoxide chormatograms. 212 We also note that the same mono-epoxide formed at high ozone exposure (Figure 5a , presented in Figure 5c . It is clear that the mono-and diol-epoxides from 7 days of low 238 O3 oxidation show similar chromatographic patterns to those from the 2 day oxidation 239 (Figure 5b ). The only difference between Figure 5b and 5c is that the latter shows more 240 diol-epoxide formation, i.e. with the same amount of rev-BPDE spiked into the sample, 241 the relative intensity of rev-BPDE in Figure 5c is lower than in Figure 5b . when BaP was exposed to genuine room air for 2 weeks (Figure 5d Figure 5d ).
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Environmental Implications. 252 The overall conclusion arising from this work is that epoxides readily form from the Note that this work does not attempt to quantify the diol-epoxide products from BaP/O3 260 reaction due to the unavailability of the standards for the specific stuctural isomers.
261
The major environmental implication of this result is related to the highly toxic nature 262 of BPDE, i.e. it is important to further investigate the toxicological effects of these 263 BPDE isomeric products and the specific environmental pathways by which exposure 264 could proceed need to be evaluated. Humans will be exposed to these products via a 265 combination of dermal contact, inhalation or ingestion. As an example, previous studies It should be noted that di-epoxides were not observed in the present work. However, 275 we cannot rule out that they were formed in the ozonolysis of BaP but hydrolyzed in 276 the derivatization process, giving rise to the observed diol-epoxides. Such chemistry 277 would also occur in biotic environments. Therefore, even though the heterogeneous 278 formation of di-epoxides followed by hydrolysis in the analytical work-up cannot be 279 ruled out in this work, the environmental significance of the di-epoxide is that it will 280 likely form the diol-epoxide in the human body. In order to confirm the reaction of BaP with ozone, the amount of BaP before and after high ozone oxidation was quantified using DART-MS. Upon completion of the oxidation experiment, the BaP on the glass tube was extracted with 20 mL of THF. 100 µL of the extracted solution was diluted into 50 mL DCM for DART-MS analysis. The remaining solution was then derivatized with NAC for the evaluation of epoxide generation. The details of the DART-MS technique employed in the present investigation is described in our earlier publication. 1 Briefly, home-made Teflon capillary holders were used to mount 10 glass melting point capillaries with their bottom ends sealed. 1 µL of the BaP solution was deposited onto the sealed end of the capillary tube. After the solvent evaporated, the capillary holder was then placed on a motorized linear rail, located between the DART ion source (IonSense Inc., Saugus, MA) and a Vapur Interface (IonSense Inc.), that brought the sample to the MS. The moving speed of the rail was 0.3 mm/s. Helium (3.0 L/min at 500 o C) was used in the DART source, and mass spectra were acquired using a JMS-T100LC time-of-flight mass spectrometer (JEOL USA Inc., Peabody, MA) with mass resolution of approximately 6000 at a mass-to-charge ratio (m/z) 600.
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Figure SI-1. Selected products from aromatic hydrocarbon oxidation. 
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